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Aleurodiscus Rabenhorst, Fungi Eur. Exs., 1824 (without 
diagnosis). 1874; Hedwigia 13 : 184 (without diagnosis). 1874; 
Schroeter, Krypt.-Fl. Schlesien 3 : 429. 1888; Engl. & Prantl, 
Nat. Pflanzenfam. (1.1**) : 120. 1898; Patouillard, Essai 
Taxon. Hym. 52. 1900; v. Hohn. & Litsch. K. Akad. Wiss. 
Wien Sitzungsber. 116 : 793. pl. 1-4. 1907; Bourd. & Galz. Soc. 
Mye. Fr. Bul. 28 : 349. 1913. 

Fructifications resupinate, sometimes with margin free all 
around and somewhat saucer-shaped, rarely dimidiate and 
attached by the base, drying coriaceous; hymenium pulver- 
ulent; paraphyses noteworthy, modified into forms such as 
moniliform, or racemose by presence of short lateral branches 
—these paraphyses are sometimes called dendrophyses; 
granular or crystalline matter often in great quantity between 
the basidia, paraphyses, and hyphae of the fructification; 
basidia simple, usually large and with four large sterigmata; 
spores simple, usually large, with colorless cell wall. 

The type species is Aleurodiscus amorphus (Pers.) Rabenh. 
originally published as Peziza amorpha by Persoon, then 
transferred to Thelephora by Fries when known to be a basid- 
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iomycete, and finally referred by Fries with doubt to Cor- 
ticitum and regarded by Quelet as a Cyphella. 


Into Aleurodiscus have been assembled species of related 
structure which were originally published in Corticium and 
Stereum on the basis of form of fructification, but which are 
noteworthy by basidia and spores often enormous in dimen- 
sions for the genera to which these species were originally 
referred, and which sometimes have paraphyses of remark- 
able form, and the fructification greatly thickened in some 
species by so large an amount of incrusted or granular mat- 
ter as to render it very difficult to make out the detailed struc- 
ture of basidia and paraphyses in good sectional prepara- 
tions. The granular and crystalline matter may be dissolved 
from the sections by warming them on the slide in a few drops 
of dilute hydrochloric acid, but with the disadvantage of leav- 
ing the paraphyses and other organs with rather vague out- 
lines, as though somewhat collapsed or disorganized. 

Some species now referred to Aleurodiscus are intermediate 
between this genus and other genera by the absence of any 
notable development of some one or other of the foregoing 
characters, and it is too largely a matter of personal opinion 
as to just which species should be transferred. On the whole, 
Aleurodiscus is probably useful, although bound to be a source 
of confusion by introducing into a scheme of classification 
based upon form and general structure of fructification a con- 
flicting scheme of classification based upon rather trivial, and 
often poorly shown, features of microscopic detail, with dis- 
regard of diversity in form and general structure of fructi- 
fication involved. Innovations of this kind should certainly 
be exceptional. 

Of the 25 species of Alewrodiscus which have been recog- 
nized up to the present time, 14 occur in North America, 8 
in Europe, 5 in Asia and Australia, 2 in Africa, and 2 in 
South America. A. acerinus is the only one of these which 
is of world-wide distribution; A. amorphus is the only other 
species common to both Europe and North America, and in 
North America it is restricted to northern United States 
and Canada. Only 3 species, A. acerinus, A. candidus, 
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and A. nivosus, have wide range in the United States. Our 
other species are local: 7 comprise the total for New England, 
7 are subtropical or tropical, and 5 are present in the Rocky 
Mountain states or westward. 


Key To THE SPECIES 


Fructifications discoid, cup-shaped, pezizaeform, as in A. amorphus Wier 1 
Fructifications normally effuso-reflexed, sometimes with margin free all 
around, as in A. Oakesii, sometimes barely showing color of under side, 


as in A. candidus, which is often strictly resupinate.................. 2 
Fructifications resupinate, effused, the margin never reflexed............ 3 
1. Spores minutely echinulate; paraphyses moniliform; free margin of fruc- 
M ifcation light-eolored on under side; on balsam fir and spruce....... 
1, Spores even; paraphyses of bottle-brush form; free ma of under side 
of fructification deep mouse-gray; on hemlock in New England and 
1. Spores even; some aphyses of bottle-brush form, others with monili- 
form tips; margi under side of fructification on 
2. Spores even; some paraphyses of bottle-brush form, others = mo- 
2. — minutely echinulate, apiculate; many paraphyses of bottle- . 
brush form, none moniliform; sometimes resupinate; ap gthe 


2. Spores even; paraphyses with somewhat corymbosely branched, fili- 
form tips, made out with great difficulty because of the 
amount of incrusting and crystalline matter A cegapeeg fructification 
chalk-white, orbicular; sometimes resupinate........... 5. A. candidus 


3. Fructifications mp between staining herbesi yellow and yellow-ocher at the 
surface, white wit herbarium sheets and envelopes yellow 

4. Paraphyses heavily loaded with incrusting matter, so that their 

branching is not easily made out, not of bottle-brush form........ 
4. ——_ with short lateral prongs, i. e., of bottle-brush form, and 
ot organs for carrying heavy incrustation.................++.+- 

5. Sitnanents filiform, spirally twisted or flexuous; spores even, 11-18X 
93-13 uw; globose organs staining brown with iodine, 6-15 uw in diameter, 
scattered throughout the fructification; in Cuba and Jamaica..7. A. seriatus 

5. Paraphyses with corymbosely branched tips; spores even, 15-20X 12-16 yu; 
gloeocystidia clavate, eden “#; fructifications white; on bark of liv- 


5. Paraphyses with racemosely branched tips; ‘spores even, 10-12 6-7 yu; 
6. Spores minutely 8 
7. Bottle-brush portions of paraph 10-15 X 3-44 w over lateral prongs; 
spores 13-15X9-11 on Rudwe and Vitie in Massachuset ts, Maryland, 


7. Bottle-brush portions 156 uw over lateral prongs; spores pr 9 win 
diameter; fructifications cream-buff, 600-800 4 thick, zonate with 
crystalline matter; on Quercus in New Mexico.............. 11, A, cremeus 
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8. Bottle-brush structure disorganized by KHO solution; spores 12-15 x 
Po mg fructifications white, 60-90 uw thick; on frondose wood in 
ui 


8. Paraphyses flexuous, 6 uw in diameter, some of them with a cluster 
of prongs at the tips; spores subglobose, 15-20 w in diameter; on 
Tsuga and Pseudotsuga in Idaho and westward......13. A. penicillatus 


8. Bottle-brush organs about 23X12 yu, cockroach-shaped; spores sub- 
globose, 6-12 uw in diameter; on Abies, Thuja, and Lariz in Idaho 

1. A. amorphus (Pers.) Rabenhorst, Fungi Eur. Exs., 
1824. 1874; Hedwigia 13 : 184. 1874; Cooke, Grevillea 3 : 136. 
1875; Schroeter, Krypt.-Fl. Schlesien 3 : 429. 1888; v. Hohn. 
& Litsch. K. Akad. Wiss. Wien Sitzungsber. 116 : 799. pl. 1. 
f. 2.1907; Bourd. & Galz. Soc. Myce. Fr. Bul. 28 : 350. 1913. 

Peziza amorpha Persoon, Syn. Fung. 657. 1801; Myc. Eur. 
1: 269. 1822.—Thelephora amorpha (Pers.) Fries, Elenchus 
Fung. 1:183. 1828.—Corticium amorphum (Pers.) Fries, 
Epicr. 559. 1838; Hym. Eur. 648. 1874; Sace. Syll. Fung. 6: 
606. 1888.—Cyphella amorpha (Pers.) Quelet, Ench. Fung. 
215. 1886.—Nodularia balsamicola Peck, N. Y. State Mus. 
Rept. 24: 96. pl. 4. f. 23-26. 1872. 

Illustrations: De Bary, Comp. Morph. and Phys. Fungi, 
f. 30; Hennings in Engl. & Prantl, Nat. Pflanzenfam. (1.1**): 
f. 67,C-D; v. Hohn. & Litsch. K. Akad. Wiss. Wien Sitzungs- 
ber. 116°: pl. 1. f. 2; Patouillard, Tab. Anal. Fung. f. 584; 
Peck, N. Y. State Mus. Rept. 24: pl. 4. f. 23-26. 

Fructifications disk-shaped, scattered or sometimes con- 
fluent, somewhat fleshy, drying coriaceous, attached by a 
point, the margin free, elevated, incurved; hymenium convex, 
pulverulent, buff-pink at first, becoming deep olive-buff in the 
herbarium, the margin paler; in structure 500-1000 yu thick, 
composed of densely interwoven, hyaline hyphae 3 y in diam- 
eter, granule-incrusted and with the granules crystalline and 
sometimes up to 12 » in diameter but not so numerous as to 
conceal the structure of the fructification; paraphyses hya- 
line, filiform, flexuous, often moniliform, 4-44 » in diameter; 
basidia clavate, large, 12018 yu, with four large sterigmata; 
spores subglobose with hyaline wall, minutely echinulate, 
20-27 « 16-21 y. 

Fructifications 1-3 and 4 mm. in diameter, 4-1 mm. thick 
where not attached, 2 mm. thick where attached. 
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On balsam fir, spruce, and Thuja plicata. Newfoundland to 
New York and westward to Oregon. Infrequent. 

The aspect of A. amorphus is that of a small Peziza, which 
may account for the infrequency of this species in the col- 
lections which have been sent to me for determination. The 
large, minutely spinulose spores and moniliform paraphyses 
are distinguishing 


microscopic char- 
acters. The echinu- 
late marking of the 
spores is very faint 
in the _ collections 
from Idaho west- 
ward. 

Specimens exam- 
ined: 
Exsiccati: Ell. &Ev., “©” 

aw 


N. vunsi, Fig. 1. A. hus. Section of fructificati 
ig. 1. amorphus. ion cation 
2733; Krieger, showing of attachment, a, X2; 


moniliform paraph m; flexuous 
Fungi Neerlandici Exs., 285; Romell, Fungi Scand. Exs., 
130; de Thiimen, Myce. Univ., 1508 (in Burt copy but not 
in Mo. Bot. Gard. Herb. copy), under the name Dasyscypha 
calycina. 

Sweden: Omberg, G. Schotte, in Romell, Fungi Scand. Exs., 
130. 

Germany: Saxony, Kénigstein, W. Krieger, in Krieger, Fungi 
Sax., 619; Schandau, W. Krieger, in Krieger, Fungi Sax., 
1908. 

Switzerland: Neuchatel, P. Morthier, in de Thiimen, Myc. 
Univ., 1508. 

Holland: in Oudemans, Fungi Neerlandici Exs., 285. 

France: Fautrey (in Lloyd Herb., 4353). 

Newfoundland: Frenchman’s Cove, A. C. Waghorne, 319 (in 
Mo. Bot. Gard. Herb.). 

Prince Edward’s Island: Rustico Bay, J. Macoun, 342. 

Ontario: Lake Nipigon, J. Macoun. 
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New Hampshire: Camp, Ellis R., U. dé C., from Underwood 
Coll. (in N. Y. Bot. Gard. Herb. and in Mo. Bot. Gard. Herb., 
4773) ; Chocorua, W. G. Farlow; Shelburne, W. G. Farlow 
(in Mo. Bot. Gard. Herb., 4772). 

New York: Adirondack Mts., 8. L. Clarke (in N. Y. Bot. Gard. 
Herb.) ; Lake Placid, W. A. & Edma L. Murrill, 209, 1127 
(in N. Y. Bot. Gard. Herb.); East Galway, E. A. Burt; 
Indian Lake, C. H. Peck, type of Nodularia balsamicola (in 
Coll. N. Y. State and N. Y. Bot. Gard. Herb.) ; Willsboro, 
Essex Co., C. O. Smith. 

Michigan: Vermilion, A. H. W. Povah, 198 (in Mo. Bot. Gard. 
Herb., 13634). 

Wisconsin: Madison, Miss A. O. Stucki, 55, Univ. of Wis- 
consin Herb. 

Idaho: Pend d’Oreil, J. B. Leibig, in Ell. & Ev., N. Am. Fungi, 
2733; Priest River, J. R. Weir, 311, 358 (in Mo. Bot. Gard. 
Herb., 7065 and 10229 respectively). 

British Columbia: Sidney, J. Macoun, 29, 31 (in Mo. Bot. 
Gard. Herb., 6773 and 6774 respectively). 

Washington: Chehalis, C. J. Humphrey, 5276; Olympic Mts., 
T. C. Frye, 18 (in Farlow Herb., N. Y. Bot. Gard. Herb., 
and Mo. Bot. Gard. Herb., 44301). 

Oregon: Mt. Hood, T. C. Frye, 15 (in N. Y. Bot. Gard. Herb., 
and in Mo. Bot. Gard. Herb., 55444); Forest Grove, A. R. 
Sweetser. 


2. A. Farlowii Burt, n. sp. 

Type: in Farlow Herb. and Burt Herb. 

Fructifications disk-shaped, scattered or sometimes con- 
fluent, coriaceous, attached by a point or tubercle, the margin 
free, incurved, under side deep mouse-gray; hymenium con- 
vex, pulverulent, avellaneous at first, becoming drab in the 
herbarium; in structure, with the hyphae arising from the 
substratum, hyaline, even, thick-walled, densely interwoven, 
3 w in diameter, not incrusted, then radiating outward in all 
directions to form the hymenium, made up of basidia and 
paraphyses, with the latter extending about 30 yu beyond the 
basidia; paraphyses of the racemose kind, resembling hya- 
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line bottle brushes, 6-7 » in diameter over branches, with cen- 
tral axis bearing along its whole length short lateral branches 
of equal length, densely crowded together; basidia clavate, 
36-54<9-12 uw; spores hyaline, even, flattened on one side, 
13-18 9-12 yu. 
Fructifications 1-14 mm. in diameter, unless elongated by 
confluence of two or three, about 4 mm. thick. 
On dead twigs of hemlock, per- 
haps on balsam fir also. New 
Hampshire and New York. Rare. 
A. Farlowtt has the general as- 
pect of A. amorphus but may be 
separated from this species when 
examined superficially, by its 
smaller fructifications, which are 
nearly black on the unattached part 
of the under side, while those of the 
larger species are light-colored; the < 
small basidia, small spores, bottle- mes 
brush paraphyses, and absence of A. Farlowii. 
incrusting matter afford additional bottle-brush 
decisive characters. A. Oakesiihas 
bottle-brush paraphyses which are of greater diameter than 
those of A. Farlowit and with fewer branches and its fructi- 
fications are much larger and of a different form. 
Specimens examined: 
New Hampshire: Chocorua, W. G. Farlow; King’s Ravine, 
W. G. Farlow, type. 
New York: Vaughns, Hudson Falls, S. H. Burnham, 21, 
and an unnumbered collection (in Mo. Bot. Gard. Herb., 
44014 and 44121 respectively). 


3. A. Oakesii (Berk. & Curtis) Cooke, Grevillea 3: 172. 
1875; v. Hohn. & Litsch. K. Akad. Wiss. Wien Sitzungsber. 
116 : 802. pl. 3. f. 1. 1907. 

Cortictum Oakesti Berk. & Curtis, Grevillea 1: 166. 1873; 
Sace. Syll. Fung. 6 : 606. 1888; Pierce, Torr. Bot. Club Bul. 
17: 301. pl. 110. f. a-i. 1890. 
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Illustrations: Patouillard, Rev. Myc. 12. pl. 107 bis. f. 5a, 
d; Pierce, Torr. Bot. Club Bul. 17: pl. 110. f. ai; v. Hohn. & 
Litsch. K. Akad. Wiss. Wien Sitzungsber. 116: pl. 3. f. 1. 

Type: type distribution in Ravenel, Fungi Car. 3 : 32. 

Fructifications disk-shaped, pezizaeform, scattered or con- 
fluent, somewhat fleshy, drying coriaceous, attached by the 


. 3. A. Oakesii. Immature basidium, }; flexuous 
paraphyses, f; moniliform — ,» m, some with 


whorl-like clusters of lateral, bott: 


rush prongs; spores, 
prongs; spo 


center, the margin free, elevated, incurved, whitish and tomen- 
tose on the under side; hymenium concave, pulverulent, dry- 
ing avellaneous; in structure about 600 yu thick, composed of 
hyaline hyphae 3-34 y» in diameter, rather thick-walled, some- 
times granule-incrusted, longitudinally arranged and inter- 
woven next to the substratum, curving outward to bear the 
hymenium, consisting of basidia and filiform paraphyses with 
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tips of two kinds; most tips are racemose with about 12 lat- 

eral branches 3 » long standing out from an axis 6 uw in diam- 

eter, other tips consist of 2 or 3 moniliform bodies — either 
kind of paraphysis may bear a cluster of lateral branches at 

some region more or less distant from the end; basidia 80- 

10012 spores hyaline, even, 18-2112-13 u. 
Fructifications 1-2 mm. in diameter, becoming confluent 

into masses 2X1 cm. 

On bark of dead Ostrya virginica, Quercus alba, Q. macro- 
carpa, Salix, hickory, etc. Canada to Alabama, westward to 
Missouri. 

A. Oakesvi resembles A. amorphus so closely in aspect that 
it was regarded by Fries in his ‘Hymenomycetes Europaei’ 
as a synonym of the latter species, from which Cooke demon- 
strated that it was clearly distinct by the paraphyses. It may 
be separated at sight by the hymenium of A. Oakesti not be- 
ing convex, by the fructifications becoming very large by con- 
fluence, and by its occurrence on bark of frondose species. 

Specimens examined: 

Exsiccati: Ellis, N. Am. Fungi, 935a and b; Ell. & Ev., Fungi 
Col., 310; Kellerman, Ohio Fungi, 125; Rabenhorst, Fungi 
Eur., 3232; Ravenel, Fungi Car. 3: 32, type distribution; 
Shear, N. Y. Fungi, 116. 

Canada: Ontario; Carleton Place, J. Macoun, 422; London, 
J. Dearness, 2647 (in Mo. Bot. Gard. Herb., 19516). 

New England: Oakes (in Curtis Herb., 3102). 

Vermont: Middlebury, EZ. A. Burt. 

Rhode Island: Olney (in Curtis Herb., 1827). 

New York: Alcove, C. L. Shear, in Shear, N. Y. Fungi, 116; 
Altamont, FE. A. Burt; definite locality not given, Sartwell 
(in Curtis Herb., and in Mo. Bot. Gard. Herb., 4830); Buf- 
falo, G. W. Clinton (in U. S. Dept. Agr. Herb.). 

New Jersey: Laning (in Curtis Herb., and in Mo. Bot. Gard. 
Herb., 44128, 44129). 

Pennsylvania: Bethlehem, E. A. Rau, in Ellis, N. Am. Fungi, 
935a; Spruce Creek, J. H. Faull, Univ. of Toronto Herb., 
366 (in Mo. Bot. Gard. Herb., 44915); State College, C. R. 
Orton, 3 (in Mo. Bot. Gard. Herb., 44080) ; Trexlertown, W. 
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Herbst, 85; West Chester, Everhart, Haines, Jefferis ¢ 
Gray, in Ellis, N. Am. Fungi, 935b. 

West Virginia: Nuttallburg, L. W. Nuttall, in Ell. & Ev,, 
Fungi Col., 310. 

Alabama: Peters, in Ravenel, Fungi Car. 3:32, and (in 
Curtis Herb., 3868). 

Ohio: Cincinnati, A. P. Morgan (in Lloyd Herb.) ; Columbus, 
F. J. Tyler, in Kellerman, Ohio Fungi, 125; Oberlin, F. D. 
Kelsey (in Lloyd Herb., and in Mo. Bot. Gard. Herb., 4831). 

Michigan: Ann Arbor, A. J. Pieters (in U. S. Dept. Agr. 
Herb.). 

Indiana: Crawfordsville, D. Reddick, 11. 

Illinois: River Forest, Miss A. O. Stucki, 11, Univ. of Wiscon- 
sin Herb. 

Wisconsin: Madison, four collections, as follows: collector 
not given (in Mo. Bot. Gard. Herb., 4832); M. C. Jensen, 
comm. by C. J. Humphrey (in Mo. Bot. Gard. Herb., 42942) ; 
W. Trelease, 67 (in Mo. Bot. Gard. Herb., 4799) ; Miss A. 0. 
Stucki, 54, Univ. of Wisconsin Herb. 

Iowa: Decorah, E. W. D. Holway (in U. S. Dept. Agr. Herb.) ; 
Webster County, O. M. Oleson, 1. 

Missouri: Columbia, B. M. Duggar, 401; Perryville, C. H. 
Demetrio, in Rabenhorst, Fungi Eur., 3232. 


4. A. apiculatus Burt, n. sp. 

Type: in Burt Herb. 

Fructifications resupinate, effused, sometimes narrowly re- 
flexed, coriaceous, pulverulent, drying pinkish buff, the re- 
flexed margin tomentose, white, inrolled; in structure 600- 
800 y thick, with the hyphae hyaline, even, thick-walled, 34-4 » 
in diameter, not incrusted, not nodose-septate, loosely inter- 
woven in the outer surface of the reflexed part, densely inter- 
woven and longitudinally arranged in the middle region of 
that part and near the substratum, then curving outward and 
ascending to form the subhymenium and hymenium; all 
organs in subhymenium clothed with lateral prongs; para- 
physes hyaline, some with outer end racemosely branched, 
6-7 » in diameter over branches, with the branches clothing 
the sides of the paraphyses for about 40-45 y, and others with 
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outer end even and lateral prongs present at lower level of 
hymenium; basidia clavate, up to 100X12-15 u, with 4 prom- 
inent sterigmata about 15 » long; spores hyaline, unequi- 
lateral, apiculate, minutely echinulate, 20-25 12-15 yu. 


Fig. 4. A. apiculatus. Flexuous paraphyses, f ; — 
with aculeate prongs, a; basidium, 6; and spores, s. 870. 


Fructifications 24-10 cm. long, 6-15 mm. broad, with re- 
flexed margin 1-1} mm. broad. 

On bark of pole of frondose wood on ground at 5,000 ft. 
altitude, and on dead limbs. Jamaica, Porto Rico, and Gre- 
nada. November. 

Until microscopic examination of the sections was made, 
the collections were regarded as consisting of large specimens 
of A. Oakesti, which this species resembles in aspect but from 
which it differs in spore characters and in the absence of mo- 
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niliform paraphyses. The collections from Porto Rico and 

Grenada are probably rather immature, for many of their 

spores are even. 
Specimens examined: 

Jamaica: Cinchona, F’. S. Earle, 401, N. Y. Bot. Gard., Plants 
of Jamaica, type. 

Porto Rico: Vieques Island, Campo Cieto to Ensenada 
Hondo, J. A. Shafer, 3048 (in N. Y. Bot. Gard. Herb., and 
in Mo. Bot. Gard. Herb., 55453). 

Grenada: Grand Etang, R. Thaxter, comm. by W. G. Far- 
low, 6. 


5. A. candidus (Schw.) Burt, n. comb. 

Thelephora candida Schweinitz, Naturforsch. Ges. Leipzig 
Schrift. 1: 110. 1822; Fries, Elenchus Fung. 1: 189. 1828.— 
Thelephora candidissima Schweinitz, Am. Phil. Soc. Trans. 
N. S. 4: 167. 1832.—Sterewm candidum (Schw.) Fries, Epicr. 
552. 1838; Sace. Syll. Fung. 6 : 585. 1888; Massee, Linn. Soc. 
Bot. Jour. 27 : 200. 1890. 

Type: in Herb. Schweinitz, Herb. Fries, and Curtis Herb. 

Fructifications scattered, re- 
supinate, adnate, at first convex 
and orbicular, soon expanded, 
flattened, following the inequal- 
ities of the bark, white, pruinose, 
the margin thick, entire, blacken- 
ing underneath; in structure 800 

| p thick, somewhat stratose, com- 

7 s posed of densely arranged, sub- 

Fig. 5 erect, interwoven, heavily in- 

crusted, hyaline hyphae 2-3 in 
after removal of the granular mar, diameter under the incrustation, 
= HCl; spores of type, s. of which much of the matter is 
: large, angular, crystalline grains; 
hymenium composed of clavate basidia 45-6010-15 y, and 
of thin-walled, hyaline, flexuous, incrusted, hyphal paraphyses 
with tips bushy, somewhat corymbosely branched, branches 
2-3 » in diameter under their incrustation, not moniliform 
and noteworthy, as are the hyphae, by the large amount of 
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crystalline matter attached to them—often by only a corner 

or small end of the crystal; spores hyaline, even, subglobose, 

15-17X11-14 uy. 

Fructifications usually 3-6 mm. in diameter, sometimes 
1-2 cm. 

On bark of trunks of living oaks, rarely on ash and maple. 
New York to Florida, westward to Missouri, in California, 
Mexico, and Jamaica. August to January. 

This species resembles A. disciformis of Europe very 
closely in aspect but differs from it in being chalk-white, in 
having the margin blackening on the under side, in being 
thicker, somewhat zonate within, containing much more crys- 
talline matter, and in having thinner-walled, slenderer, more 
hyphal-like, and more heavily incrusted paraphyses which are 
not at all moniliform at the tips. The spores may prove 
minutely rough-walled; winter collections of this species are 
desirable. 

Specimens examined : 

Exsiccati: Ellis, N. Am. Fungi, 1206; Ell. & Ev., N. Am. 
Fungi, 3208, under the name Stereum acerinum; Ell. & Ev., 
Fungi Col., 605; Ravenel, Fungi Am., 120; Ravenel, Fungi 
Car. 1: 32. 

New York: Buffalo, G. W. Clinton. 

Pennsylvania: Bethlehem, EL. A. Rau, in Ellis, N. Am. Fungi, 
1206. 

Maryland: Takoma Park, C. L. Shear, 1104. 

West Virginia: Nuttallburg, L. W. Nuttall, two collections, 
in Ell. & Ev., N. Am. Fungi, 3208, and in Ell. & Ev., Fungi 
Col., 605. 

North Carolina: Salem, Schweinitz (in Herb. Fries and in 
Curtis Herb.) ; Blowing Rock, G. F. Atkinson, 4193, 4320; 
Chapel Hill, H. R. Totten, comm: by W. C. Coker, Univ. of 
N. Car. Herb., 1377a (in Mo. Bot. Gard. Herb., 9057). 

South Carolina: Aiken, H. W. Ravenel, in Ravenel, Fungi 
~~ 120; locality not stated, H. W. Ravenel, Fungi Car. 

> 32. 

Florida: Sands Key, R. A. Harper, 8 (in Mo. Bot. Gard. 

Herb., 54526). 
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Alabama: Montgomery, R. P. Burke, 121 (in Mo. Bot. Gard. 
Herb., 21223). 

Ohio: Lancaster, W. A. Kellerman, 284. 

Missouri: Creve Coeur, L. O. Overholts, 669 (in Mo. Bot. 
Gard. Herb., 4801) ; St. Louis, 2. A. Burt (in Mo. Bot. Gard. 
Herb., 44044). 

California: Muir Woods, W. A. Murrill, 1155, N. Y. Bot. 
Gard. (in Mo. Bot. Gard. Herb., 55453). 

Mexico: Oaxaca, E. W. D. Holway. 

Jamaica: Cinchona, W. A. é Edna L. Murrill, 565, N. Y. Bot. 
Gard., Fungi of Jamaica. 


6. A. strumosus (Fries) Burt, n. comb. 

Stereum strumosum Fries (Nov. Symb. Myc. 95), R. Soe. 
Sci. Upsal. Actis IIT. 1: 111. 1851; Berk. & Curtis, Linn. Soc. 
Bot. Jour. 10: 333. 1868; Sacec. Syll. Fung. 6: 586. 1888; 
Massee, Linn. Soc. Bot. Jour. 27: 203. 1890.—Sterewm (?) 
vitellinum Leveille in Triana & Planchon, Prod. Fl. Novo- 
Granat. Crypt. 157. 1863-1867.—Stereuwm Mancianum Sace. & 

Cub. in Sace. Syll. Fung. 6: 


583. 1888.—Aleurodiscus Man- 
ciamus (Sace. & Cub.) Patouil- 
lard, Soc. Myc. Fr. Bul. 16: 
—-180. 1901. 
ZY Type: specimen from Fries 
in Kew Herb. 
Fructifications resupinate, 
4 


adnate, orbicular, scattered, 
sometimes confluent and ef- 
fused, drying between anti- 
Fig. 6 mony-yellow and yellow-ocher 

A. strumosus. at the surface and white within, 
ge? the margin rather thick, some- 
HCl; immature basidium, b; proteid times free, entire; in structure 
300-500 yw thick, rarely stra- 
tose, composed of granule-incrusted, thin-walled, hyaline 
hyphae, some of which are suberect, 2 uw in diameter under 
incrustation, barely visible except by their load of incrusting 
grains, interwoven, and apparently branches from the 
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coarser hyphae; globose organs of proteid reaction, 6-15 » 
in diameter, with shriveled or wrinkled surface, are scattered 
throughout the fructification; hymenium composed of gran- 
ule-incrusted hyphal systems and of presumable basidia 
buried among the incrusted hyphae; such basidia-like bodies 
clavate, 60-100 x 15-20 yu, yellow in KHO preparations, simple, 
none seen bearing sterigmata; detached spores hyaline, even, 

18-27 12-21 yp. 

Fructifications 2-5 mm. in diameter, becoming up to 3 cm. 
long by confluence. 

On bark of frondose trees. South Carolina to Louisiana, 
West Indies, and Mexico to Colombia. 

This species may be recognized by its pulverulent, egg- 
yellow, orbicular fructifications which are white within and 
contain so much granular matter as to render other details of 
internal structure obscure and difficult of determination. This 
granular matter holds together so as to show that it is in- 
crusting matter upon very tenuous, nonstaining hyphal fila- 
ments. While I do not doubt that the large, yellow, clavate 
organs near the hymenial surface but buried in the granular 
matter are immature basidia, still I have not demonstrated 
their sterigmata in the preparations of any of the collections 
which have been examined up to the present. The globose 
organs show distinctly in stained preparations which have been 
heated in dilute HCl to free them of the crystalline matter. 

Specimens examined: 

Exsiccati: Ravenel, Fungi Car. 3: 28, under the herbarium 
name Corticium citrinum Berk. & Rav. but not of Fries. . 
South Carolina: in Ravenel, Fungi Car. 3:28; Black Oak, 

H. W. Ravenel, 1397, under the name Corticium citrinum 

(in Curtis Herb.). 

Florida: Daytona, R. Thaxter, 52, 62 (in Farlow Herb. and 
in Mo. Bot. Gard. Herb., 43942 and 43944); Ocala, R. 
Thaater, 58 (in Farlow Herb., and in Mo. Bot. Gard. Herb., 
43943). 

Louisiana: St. Martinville, ‘4. B. Langlois, 1953. 

Jamaica: Morce’s Gap, W. A. & Edna L. Murrill, 714, N. Y. 
Bot. Gard., Fungi of Jamaica. 


i 


(Vou. 5 
192 ANNALS OF THE MISSOURI BOTANICAL GARDEN 


Cuba: C. Wright (in Curtis Herb.) ; Alto Cedro, Earle & Mur- 
rul, 495; Herradura, Earle & Murrill, 156. 

Porto Rico: Bayamon, J. A. Stevenson, 6758 (in Mo. Bot. 
Gard. Herb., 55058). 

Trinidad: Verdant Vale, R. Thaxter, comm. by W. G. Far- 
low, 23. 

Mexico: probably portion of type (from E. Fries in Kew 
Herb.) ; Orizaba, W. A. & Edna L. Murrill, 778 (in N. Y. 
Bot. Gard. Herb., and Mo. Bot. Gard. Herb., 54608). 

Nicaragua: C. Wright, U. S. Northern Pacific Expl. Exp., 
under the name Corticium sulphureum (in Curtis Herb.). 


7. A. seriatus (Berk. & Curtis) Burt, n. comb. 

Stereum seriatum Berk. & 
Curtis, Linn. Soc. Bot. Jour. 10: 
332. 1868; Sacc. Syll. Fung. 6: 
581. 1888. 

Type: in Kew Herb. and Curtis 
Herb. 

Fructifications scattered, re- 
supinate, adnate, orbicular or 
oblong, sometimes confluent, con- 
vex, white, pruinose, becoming 
between pinkish buff and deep 
olive-buff when old, the margin 
adnate, neither free nor elevated; 
in structure 600 y» thick, some- 

ae what stratose, composed of sub- 
A oa. erect hyphae heavily incrusted 


Flexuous and spirally twisted With fine granules and bearing 


paraphyses, g, after removal of the 
granular matter by HCl; basidium, such granules laterally in adher: 


b; spores, 8; proteid bodies, pr. ing masses; hymenium composed 

of basidia and granule-incrusted 
hyphal filaments, or paraphyses, which are filiform, thin- 
walled, flexuous or spirally twisted, 2 » in diameter under 
the incrustation; basidia 40-5012 yu, with 4 sterigmata, each 
about 9X3 y4; spores hyaline, even, 11-1894-13 y; globose 
organs of proteid reaction, 6-15 yz in diameter, with shriveled 
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or wrinkled surface, are scattered throughout the fructifi- 

cation. 

Fructifications of type 2-62-44 mm.—15 fructifications on 
an area 442 cm. 

On bark of frondose trees. Jamaica and Cuba. October to 
January. 

In the original description A. seriatus was regarded as al- 
lied to A. candidus, but it is much closer to A. nivosus, differ- 
ing with the latter from A. candidus by convex surface of 
fructification, by margin not at all free nor reflexed, and 
by incrusting matter of hyphae not occurring in large crystal- 
line grains. All the collections which I have referred to A. 
seriatus have been scanty and bearing few spores; this species 
seems distinct from A. nivosus by the absence of clavate or 
cylindric gloeocystidia and by having the paraphyses spirally 
twisted and usually distinct from their tips to about the base 
of the basidia, and by having characteristic globose organs 
scattered throughout the sections, such as occur in Corticium 
pallidum Bres. and have been regarded and figured by v. 
Hohnel & Litschauer as gloeocystidia.* 

Specimens examined: 

Jamaica: Cinchona, W. A. & Edna L. Murrill, 565, N. Y. Bot. 
Gard., Fungi of Jamaica; near Hope Gardens, W. A. Mur- 
rul, 20, N. Y. Bot. Gard., Fungi of Jamaica; Troy and 
Tyre, W. A. Murrill & W. Harris, 1106, N. Y. Bot. Gard., 
Fungi of Jamaica. 

Cuba: C. Wright, 283, type (in Curtis Herb.) ; Ceballos, C. J. 
Humphrey, 2847 (in Mo. Bot. Gard. Herb., 20202). 


8. A. nivosus (Berk. & Curtis) v. Héhn. & Litsch. K. Akad. 
Wiss. Wien Sitzungsber. 116 : 808. pl. 4. f. 2. 1907. 

Stereum acerinum var. nivosum Berk. & Curtis, Grevillea 
1: 165. 1873 (lacks description but: refers to specimen in 
Ravenel, Fungi Car. 2: 37); Sacc. Syll. Fung. 6 : 588. 1888. 

Type: type distribution in Ravenel, Fungi Car. 2 : 37, under 
the name Stereum acerinum. 

Fructifications small, resupinate, adnate, circular or oblong, 
convex at first, becoming plane, white, the margin thick, de- 

*K, Akad. Wiss. Wien Sitzungsber. 116 : 838. text f. 20. 1907. 
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terminate, adnate; in structure 200-250 u thick, not stratose, 
composed of erect, interwoven, thin-walled, hyaline hyphae 
about 2 w in diameter, bearing a large amount of incrusting 
granular matter; hymenium consisting of basidia, gloeo- 
cystidia, paraphyses, and many incrusted hyphae; gloeo- 

cystidia clavate, hya- 


line, even, 18-309 

paraphyses about 2-3 

; in diameter under the 
incrustation, cylindric, 

7 flexuous, more or less 


irregular in form, some- 
| what corymbosely 
branched at_ surface 
s\“ of hymenium and 
with branches loaded 
with crystalline matter; 
basidia clavate, 40-60 
12-16 yp, only rarely 
found, with 4 divergent 
sterigmata ; spores hya- 
line, even, 15-20x12- 

mm. broad. 

On bark of living trees, common on Juniperus virginiana, 
occurs also on Juniperus occidentalis and Chamaecyparis. 
Vermont to Texas, westward to Oregon, and in Jamaica. 
Throughout the year. 


A. nivosus is intermediate between A. candidus and A. 
acerinus, differing from the former by thinner and more 
elongated fructifications which are not at all stratose within, 
by incrusting matter not in the form of large, angular, crystal- 
line grains, by margin with no tendency to be free nor black- 
ening on under side, and by the common occurrence of the 
fructification on bark of living red cedar. It differs from A. 
acerinus by presence of gloeocystidia, which show best near 
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the substratum, by the corymbosely branched paraphyses, and 

by the larger spores. Von Hohnel’s figures and description of 

A. nivosus are incorrect in regard to spores and paraphyses. 
Specimens examined : 

Exsiccati: Bartholomew, Fungi Col., 2880; Ellis, N. Am. 
Fungi, 326; Ell. & Ev., Fungi Col., 1207; Rabenhorst, Fungi 
Eur., 3647a and b; Ravenel, Fungi Am., 119; Ravenel, 
Fungi Car. 2:37, type distribution; Shear, N. Y. Fungi, 
52; de Thiimen, Myc. Univ., 711. 

Vermont: Middlebury, EL. A. Burt. 

Massachusetts: Cambridge, FE. A. Burt; Medford, W. Tre- 
lease, 80 (in Mo. Bot. Gard. Herb., 5059); Waltham, EF. A. 
Burt; Waverly, W. A. Setchell. 

Connecticut: Norwich, W. A. Setchell. 

New York: Alcove, C. L. Shear, in Shear, N. Y. Fungi, 52; 
Orient, R. Latham, 189 (in Mo. Bot. Gard. Herb., 44228). 
New Jersey: Newfield, J. B. Ellis, 1518, comm. by W. G. 
Farlow (in Mo. Bot. Gard. Herb.), in Ellis, N. Am. Fungi, 

326, and in Ell. & Ev., Fungi Col., 1207. 

Virginia: Woodstock, C. L. Shear, 1194. 

South Carolina: H. W. Ravenel, in Ravenel, Fungi Car. 2: 
37; Aiken, H. W. Ravenel, in Ravenel, Fungi Am., 119, and 
in de Thiimen, Myce. Univ., 711; Clemson College, P. H. 
Rolfs, 1618. 

Florida: Gainesville, N. L. T. Nelson, 95 (in Lloyd Herb.). 

Alabama: Spring Hill, C. Mohr, comm. by H. von Schrenk (in 
Mo. Bot. Gard. Herb., 43020). 

Texas: Austin, W. H. Long, 534. 

Ohio: Oxford, L. O. Overholts, 662 (in Mo. Bot. Gard. Herb., 
55445). 

Kentucky: Mammoth Cave, C. G. Lloyd, 2560. 

Missouri: Perryville, C. H. Demetrio, in Rabenhorst, Fungi 
Eur., 3647b. 

Arkansas: Batesville, E. Bartholomew, in Bartholomew, 
Fungi Col., 2880. 

Kansas: Manhattan, W. A. Kellerman, in Rabenhorst, Fungi 
Kur., 3647a, and (in U. S. Dept. Agr. Herb.). 
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Oregon: White Pine, J. R. Weir, 398 (in Mo. Bot. Gard. Herb., 
16266). 

Jamaica: Cinchona, F. S. Earle, 417, N. Y. Bot. Gard., Plants 
of Jamaica. 


9. A. acerinus (Pers.) v. Hohn. & Litsch. K. Akad. Wiss. 
Wien Sitzungsber. 116 : 804. pl. 2. f. 6. 1907; Bourd. & Galz. 
Soc. Myc. Fr. Bul. 28 : 352. 1913. 

Corticium acerinum Persoon, Obs. Myc. 1:37. 1796; 
Romell, Bot. Not. 1895: 71. 1895.—Thelephora acerina Per- 
soon, Syn. Fung. 581. 1801; Myc. Eur. 1: 152. 1822; Fries, 
Syst. Myce. 1: 453. 1821; Hym. Eur. 648. 1874.—Sterewm 
acerinum (Pers.) Fries, Epicr. 
554. 1838; Sacc. Syll. Fung. 6: 
587. 1888. 


Fructifications scattered, re- 
supinate, crustaceous, adnate, 
thin, even, white, the margin 
abrupt; in structure 45-80 4 

showing scattered immature basidia ranged, hyaline, thin-walled, 
and absence of gloeocystidia, x92; syberect hyphae about 2-3 » in 
granule-bearing paraphyses after re- 
moval of the granular matter by diameter, heavily incrusted, 
a rising between the basidia to 
the surface and terminating in a racemose manner with short, 
slender branches, loaded with crystalline matter; basidia 
clavate, 30-456 4; spores hyaline, even, 10-12 6-7 u. 

Fructifications about 3 mm. in diameter, rarely elongated 
up to 10 mm. long, 3 mm. broad. 

On bark of trunks of living maple, oak, etc. Vermont to 
Texas, westward to Missouri, and in Cuba and Mexico. 
Throughout the year. 

This species may be recognized by its occurrence in scat- 
tered, small, white, circular or oblong fructifications on the 
bark of trunks of living white oak, maple, elm, ash, etc. The 
smaller spores, racemose paraphyses, and absence of gloeo- 
cystidia are structural characters separating the species from 
A, seriatus and A. nivosus. Our American collections are 
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frequently merely a thin mycelium containing a great deal of 

incrusting matter and not showing basidia and spores. 
Specimens examined: 

Exsiceati: Berkeley, Brit. Fungi, 65; Fl. Exs. Austro- 
Hungarica, 3152, under the name Corticiwm calceum; 
Romell, Fungi Scand. Exs., 125, 127. 

Sweden: Stockholm, L. Romell, in Romell, Fungi Scand. Exs., 
125, 127. 

Austria-Hungary: Peggau, Wettstein, in Fl. Exs. Austro- 
Hungarica, 3152; Trento, G. Bresadola. 

England: M. J. Berkeley, in Berkeley, Brit. Fungi, 65. 

New Hampshire: Chocorua, W. G. Farlow; Jaffrey, W. G. 
Farlow. 

Vermont: Grand View Mt., E. A. Burt; Middlebury, E. A. 
Burt. 

New York: G. F. Atkinson, 7987; Alcove, C. L. Shear, 1302, 
1305; Buffalo, G. W. Clinton, comm. by U. 8S. Dept. Agr. 
Herb.; East Galway, E. A. Burt; Ithaca, L. A. Zimm, 90 
(in Mo. Bot. Gard. Herb., 9061), G. F. Atkinson, 22964; 
Orient, R. Latham, 59 (in Mo. Bot. Gard. Herb., 44234) ; 
Vaughns, S. H. Burnham, 11 (in Mo. Bot. Gard. Herb., 
44106). 

Pennsylvania: State College, L. O. Overholts d A. S. Rhoads, 
comm. by L. O. Overholts, 3143 (in Mo. Bot. Gard. Herb., 
5720). 

Maryland: Plummers Island, C. L. Shear, 1183; Takoma 
Park, C. L. Shear, 1070. 

North Carolina: Chapel Hill, H. R. Totten, comm. by W. C. 
Coker, Univ. of N. Car. Herb., 2020 (in Mo. Bot. Gard. Herb., 
8871). 

South Carolina: Clemson College, P. H. Rolfs, 1824. 

Florida: Cocoanut Grove, R. Thazxter, 89 (in Farlow Herb., 
and in Mo. Bot. Gard. Herb., 43913); Palm Beach, R. 
Thaxter, 9 (in Farlow Herb., and in Mo. Bot. Gard. Herb., 
43925). 

Alabama: Montgomery County, R. P. Burke, 64 (in Mo. Bot. 
Gard. Herb., 15119). 

Mississippi: Hattiesburg, C. J. Humphrey, 5442. 
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Louisiana: Baton Rouge, Edgerton & Humphrey, comm. by 
C. J. Humphrey, 5600. 

Texas: Houston, H. W. Ravenel, 269, comm. - U. S. Dept. 
Agr. Herb. 

Missouri: Creve Coeur Lake, L. O. Overholts, 3168 (in Mo. 
Bot. Gard. Herb., 5707). 

Mexico: Jalapa, W. A. & Edna L. Murrill, 331 (in N. Y. Bot. 
Gard. Herb., and in Mo. Bot. Gard. Herb., 54502) ; Orizaba, 
W. A. & Edna L. Murrill, 776 (in N. Y. Bot. Gard. Herb., 
and in Mo. Bot. Gard. Herb., 54613). 


10. A. botryosus Burt, n. sp. 
Type: in Burt Herb 


Fructifications resu- 

de pinate, effused, adnate, 
scattered, becoming con- 

fluent, at first white 

and very thin, finally 

thicker, cracking in dry- 

ing and sometimes pale 


olive-buff, the margin 

C) thinning out, pruinose; 

in structure 150-200 4 

s thick, composed of 

4 O) erect, crowded hyphae, 
gloeocystidia, basidia, 

and short, erect, bottle- 


brush branches similar 


Fig. 10. A. bot to the  paraphyses; 

physes, br; glococystidia, gl; basidium, by ana YPhae hyaline, even, 
spores, 8. X870. thin-walled, with ir- 


regular outlines, 2 » in 
diameter; gloeocystidia usually near the substratum, cylin- 
dric, flexuous, 806-7 u, or sometimes clavate, 4512-16 
wu; basidia clavate, about 40x12 yu, with 4 divergent sterig- 
mata 15 w long, 3-4 yw in diameter at base; spores hyaline, 
even, 13-159-11 »; paraphyses with tips racemose and the 
short lateral prongs minutely globose at the end; racemose 
portions 10-15x3-4}3 yw over branches; similar racemose 
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branches are more or less abundant through the whole of the 
fructification. 

Fructifications at first 2-31-13} mm., becoraing confluent 
over areas 3-8 cm. X 5-10 mm. 

On dead stems of Rubus and Vitis. Massachusetts, Mary- 
land, and Mexico. November to April. Rare. 

This species closely resembles in aspect and general details 
of structure an authentic specimen of A. cerussatus in my 
herbarium, but differs from the latter species chiefly in hav- 
ing bottle-brush organs not confined to the hymenial surface 
but distributed through the whole thickness of the fructifica- 
tion; other less important differences are slightly larger 
spores and basidia and much larger sterigmata, and less 
widely effused fructifications. A. botryosus resembles A. 
nivosus somewhat in aspect but differs from it by having 
bottle-brush paraphyses. Thelephora albidocarnea Schw., 
originally collected on Vitis and to which I have referred in 
my herbarium two scanty collections on Vitis, has aspect very 
similar to A. botryosus, but sectional preparations of T. albi- 
docarnea do not show gloeocystidia and apparently have much 
smaller basidia and spores. T. albidocarnea should receive 
consideration when collections resembling A. botryosus are 
made on Vitis. 

Specimens examined: 

Massachusetts: Sharon, A. P. D. Piguet, two collections (in 

Farlow Herb., and in Mo. Bot. Gard. Herb., 54774, 55277). 
Maryland: Takoma Park, C. L. Shear, 1025, type, 1127, and 

1357. 

' Mexico: Jalapa, W. A. & Edna L. Murrill, 320 (in N. Y. Bot. 
Gard. Herb., and in Mo. Bot. Gard. Herb., 54497). 


11. A. cremeus Burt, n. sp. 

Type: in Mo. Bot. Gard. Herb. - 

Fructifications resupinate, effused, adnate, convex at first, 
then confluent and plane, drying cracked and cream-buff, the 
margin thick and entire; in structure 600-800 yu thick, con- 
taining much crystalline matter arranged in layers, with 
hyphae suberect, interwoven; hymenium composed of clavate 
basidia, bottle-brush paraphyses 6-7 yw in diameter, and of 
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clavate, even-walled paraphyses 6 » in diameter with the tip 

more or less constricted to form a single moniliform body; 

gloeocystidia few, inconspicuous, clavate or cylindric, flex- 
uous, 30-45 x 5-6 y; no basidia with sterig- 
mata observed; probable spores imbedded 
in hymenial surface, spherical, even, hya- 
line, 9 uw in diameter. 

Ps Fructifications at first 2-5 mm. long, 
about 1-24 mm. broad, becoming confluent 
into masses 5 em. long, 1-14 em. broad. 

On decorticated dead wood of Quercus 

mm. Gambelii. New Mexico. September. 

A. cremeus belongs in the group with 


ra A. botryosus, ‘A. cerussatus, and A. pen- 
icilatus but is much thicker than these 

Fig. 11 and differs in its other characters as enum- 
A. eremeus. erated. A. croceus Pat., of Ecuador, dif- 


Bottle - brush para- 
sn” ter ether fers by reflexed margin, larger and ovoid 


hyses, m; gl spores, and absence of paraphyses with 
eystidium, gl. X tips. 
Specimens examined: 
New Mexico: Cienega Canyon, W. H. Long, 21528, type (in 
Mo. Bot. Gard. Herb., 55128). 


12. A. tenuis Burt, 


Type: in Mo. Bot. 
Gard. Herb. and in Lloyd 
Herb. 

Fructifications resupi- 
nate, effused, very thin, 
white, pruinose, the mar- 
gin entire; in structure 
60-90 y thick, composed 
of two kinds of densely L 
arranged, erect organs Fig. 12 
which start from the sub- 
stratum and extend to sur- Paraphyses before treatment with KHO, 


face of hymenium — (1) 8 iamature basidia, b; and spores, 8. 
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pushy, branched, cylindric, bottle-brush paraphyses about 
44 » in diameter over prongs, uniformly clothed for their 
length with such lateral outgrowths which are disorganized 
and dissolved by KHO solution but not affected by dilute 
hydrochloric acid nor lactic acid, and (2) deeply staining, 
cylindric organs usually 43-5 y» in diameter, sometimes clavate 
and then up to 9 » in diameter; spores hyaline, even, 12-15x 
9-12 p. 

Fructifications 1-1} cm. broad, 7 em. long, and broken at 
both ends. 

On small dead twigs of frondose wood. Cuba. March. 

This species may be recognized at the time of collection by 
its snow-white color, very thin fructification which resembles 
a thin Cortictum, and occurrence along one side of small dead 
twigs of frondose species; the small, even spores and bushy 
paraphyses whose bottle-brush outer surface is disorganized 
by treatment of preparation with KHO solution afford good 
distinctive microscopical characters. Mature basidia, when 
found, may show that this species belongs in Sebacina rather 
than in Aleurodiscus—a view which seems the more probable 
because of the peculiar effect of KHO solution upon the 
paraphyses. 

Specimens examined : 

Cuba: C. G. Lloyd, 421, 422, type (in Mo. Bot. Gard. Herb., 

55178, 55179 respectively). 


13. A. penicillatus Burt, n. sp. 

Type: in Burt Herb. 

Fructification resupinate, effused, adnate, cracking in dry- 
ing, pale ochraceous-buff at first, becoming between light buff 
and pinkish buff in the herbarium, the margin determinate; 
in structure about 200 u thick, composed of loosely interwoven, 
suberect, hyaline hyphae 3 y in diameter, occasionally nodose- 
septate, not incrusted; hymenium composed of large, clavate 
basidia about 75X18 y, with large sterigmata, and of flexuous 
paraphyses about 6 y in diameter, of several forms, of which 
the most noteworthy have about the obtuse apex a cluster of 
about 12 acicular branches, each about 4 » long; spores hya- 
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line, minutely echinulate, subglobose, 15-18 y, or rarely 20 x, 
in diameter. 
Fructifications at first about 2-3 mm. in diameter, then 


laterally confluent into patches up to 10 em. long and 2 em. 
broad. 


On stem and twigs of dead standing seedling of Pseudotsuga 
taxifolia and on limbs 
of Tsuga heterophylla 
on the ground. Idaho, 
Washington, and Ore- 
gon. September and 
October. Rare. 

This species is so thin 
and widely effused that 
it is likely to be re- 
garded as a Corticium 
until examined with a 

he L microscope. If sought 
for especially it could 

probably be recognized 

ei when collected by its 

Brush paraphyses,, br; other paraphyses, p; buff color and oceur- 
rence upon western 
Tsuga and Pseudotsuga. The minutely echinulate, globose 
spores, brush-shaped paraphyses occurring between ordi- 
nary flexuous paraphyses, and the thin fructification wholly 
destitute of crystalline and granular matter are a good 
combination of characters separating A. penicillatus from 
other resupinate species. 

Specimens examined : 

Idaho: Priest River, J. R. Weir, 109, 129 (in Mo. Bot. Gard. 

Herb., 10811 and 12721). 

Washington: Hoquiam, C. J. Humphrey, 6384; Sequim, J. M. 

Grant, comm. by Mrs. F. W. Patterson (in Mo. Bot. Gard. 

Herb., 8936). 


Oregon: Eugene, C. J. Humphrey, 6084, type. 
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14. A. Weirii Burt, n. sp. 

Type: in Burt Herb. 

Fructification resupinate, broadly effused, adnate, glabrous, 
becoming cracked into small polygonal masses, drying car- 
tridge-buff, the margin thinning out; in structure 200-900 u 

thick, composed of thin-walled, irregu- 


$3} lar, hyaline hyphae 2 yw in diameter, 

which bear laterally here and there 

short, erect branches with ovoid body 

15444 yw, from which radiate 6-12 

+ prongs, each 444 long, and constitute 

the paraphyses at surface of the 

Pry tod hymenium; basidia with sterigmata not 

Cockroach- shaped Pare minutely echinu- 

hyses, c; somewhat simi- te, subglobose, 6X » in one speci- 
fr hyphal br men, 10-12 9-103 yw in another. 

spore, Fructification 1-3 em. long, 1-2 em. 

broad on bark; 8-10 em. long, 2-3 cm. 

broad on decorticated wood—broken off at one end and along 

one side in the latter specimens. 

On rotting wood of Abies grandis and Thuja plicata and on 
bark of Laria occidentalis. Idaho and British Columbia. 
August and September. 

A, Weiru has the aspect of a widely effused Corticium, but 
it is distinguished from any Corticium of similar aspect by 
the minutely echinulate spores; the cockroach-shaped para- 
physes distinguish this species from other species of Aleuro- 
discus. 

Specimens examined: 

Idaho: Priest River, J. R. Weir, 70, type, and 389 (the latter 

in Mo. Bot. Gard. Herb., 12249). 

British Columbia: Kootenai Mts., near Salmo, J. R. Weir, 

459, 490 (in Mo. Bot. Gard. Herb., 8768 and 21980 re- 

spectively). 


(To be continued.) 
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A NEW SELAGINELLA FROM MEXICO 


J. M. GREENMAN 
Curator of the Herbarium of the Missouri Botanical Garden 
Professor in the Henry Shaw School of Botany of 
Washington University 


AND NORMA E. PFEIFFER 
Assistant Professor of Botany in the University of North Dakota 


In a collection of plants made in southern Mexico in 1908 by 
Dr. W. J. G. Land and the late Professor Charles R. Barnes 
was a Selaginella which it was impossible at that time to de- 
termine with any degree of certainty. Subsequently addi- 
tional material was obtained and a further attempt was made 
to identify the plant with some known species, but again with- 
out success. Material was then sent to Professor Georg 
Hieronymus, of Berlin, whose extended studies of the genus 
had given him a comprehensive knowledge of the entire group. 
Professor Hieronymus stated that the plant did not corre- 
spond to anything in the Royal Herbarium of Berlin, and that 
it undoubtedly represented a species new to science. The 
authors take pleasure in dedicating this well-marked species 
to Professor W. J. G. Land, of the University of Chicago, and 
present herewith a description and illustrations as follows: 

Selaginella Landii Greenman & Pfeiffer, sp. nov. 

Herba cespitosa perennis 3-6 cm. vel ultra longa; caule 
ramibusque prostratis apicibus aliquanto adscendentibus 
foliosissimis remote radicantibus; foliis crebre pluri-seriatis 
sub ima parte caulis plus minusve adpressis sed maximam 
partem adscendentibus vel erectis ovato-lanceolatis vel 
triangulato-ovatis 1-2.5 mm. longis 0.5-1 mm. latis acumi- 
natis vel acutis ciliatis utrinque glabris supra planis subtus 
parum convexis et in sicco fere usque ad apicem secus lineam 
tenuiter sulcatis; spicis (strobilibus) terminalibus 0.5-1 cm. 
longis erectis vel suberectis tetragonis circiter 1.5 mm. dia- 
metro; sporophyllis late ovatis cordatis foliis paulo breviori- 
bus; microsporis parce brevi-spinulosis vel papillosis aur- 
anteo-luteis circiter 46 » in majore diametro; megasporis 
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citro-luteis circiter 330 » in diametro cum costis plus minusve 
anastomosis obtectis. 

A cespitose perennial herb, 3 to 6 cm. or more long; stem 
and branches prostrate or somewhat ascending at the tips, 
leafy, remotely rooting; leaves crowded, several-seriate, on 
the under side of the stem more or less appressed but for the 
most part ascending or erect, ovate-lanceolate to triangular- 
ovate, 1 to 2.5 mm. long, 0.5 to 1 mm. broad, acuminate or 
acute, ciliate, glabrous on both surfaces, flat above, slightly 
convex beneath and in the dried state narrowly channelled 
from the base almost to the apex; spikes (strobiles) terminal, 
0.5 to 1 em. long, erect or nearly so, tetragonal, about 1.5 mm. 
in diameter; sporophylls broadly ovate, cordate, a little 
shorter than the leaves; microspores sparingly short- 
spinulose or papillose, orange-yellow, about 46 u in the greater 
diameter; megaspores lemon-yeilow, about 330 y» in diameter, 
covered with more or less anastomosing ridges.—Mexico: in 
dense mats on large rounded granite boulders, San Esteban 
Mountains, about 32 kilometers from Guadalajara, State of 
Jalisco, coll. of 1908, Barnes & Land 2024 (Mo. Bot. Gard. 
Herb.), TYPE. 

This species is related to Selaginella rupestris (L.) Spring 
from which it differs markedly in several characters, notably 
in having upturned or subsecund and spreading instead of 
appressed-imbricated leaves and in the absence of bristle-tips 
at the leaf-apex. In a synoptical treatment of the several 
species now recognized as belonging to the S. rupestris group, 
S. Landii would stand next to 8. Watsoni Underwood, from 
which it is readily separated by the ascending or erect leaves 
on the upper side of the stem, by the absence of an awn at 
the leaf-apex, and by the smaller megaspores. 
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EXPLANATION OF PLATE 


PLATE ll 
Selaginella Landii Greenman & Pfeiffer 
Mexico 


From the type specimen, Barnes & Land No. 2024, in the Her- 
barium of the Missouri Botanical Garden. Habit of plant; natural 
size. 
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EXPLANATION OF PLATE 


PLATE 12 
Selaginella Landit Greenman & Pfeiffer 
Mexico 


From the type specimen, Barnes & Land No. 2024, in the Her- 
barium of the Missouri Botanical Garden. 


Fig. 
Fig. 
Fig. 
X 430. 
Fig. 
Fig. 
cilia; 


1. Leaf from dorsal surface of branch; X 44. 
2. Leaf from ascending tip of branch; xX 44. 
3. Detail of portion of margin of leaf, showing long cilia; 


4. Sporophyll; x 44. 
5. Detail of portion of margin of sporophyll, showing short 
x 430. 


. 6. Spike or strobilus; Xx 6.5. 

. 7. Megasporangium; X 36. 

. 8. Megaspores and group of microspores; X 72. 
. 9. Microsporangium; X 36. 


Fig. 10. Microspores, showing (a) external appearance, and (b) 


optical 


section; X 430 
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ALGOLOGICAL NOTES 


Il]. A GoMONTIA LIGNICOLA, N. SP. 


GEORGE T. MOORE 
Director of the Missouri Botanical Garden 
Engelmann Professor in the Henry Shaw School of Botany of 
Washington University 

Some years ago while collecting on the island of Nashawena, 
one of the Elizabeth Islands near Woods Hole, Massachusetts, 
I found in a small fresh-water pond a yellow pine board which 
was more or less covered with a blue-green slime and accord- 
ingly it was taken to the laboratory for further investigation. 
The blue-greens proved to be nothing unusual, but occa- 
sionally there appeared irregular grass-green cells which 
seemed to be some unicellular form, and, since this could 
not be identified, the board was retained for further study. 
Investigation soon showed that the single cells were capable 
of germination, producing filaments of a millimeter or two in 
length, but it was not until the last few months, after the alga 
had been kept under observation for more than six years, 
that enough of the life history could be determined to identify 
the genus. Although from the first it was noted that the best 
way to obtain single cells was to scrape off the accumulation 
of Oscillatoria and Aphanocapsa on the surface, it was not 
recognized until later that the filaments were actually im- 
bedded in the tissues of the wood and that this was not due 
' to disintegration; in fact the pine board was in an excellent 
state of preservation, the part not submerged partially retain- 
ing its yellow color. As soon as the typical sporangia were 
secured it became evident that the alga was a Gomontia,—a 
fact which, from its habitat, might have been guessed before. 
But it must be confessed that in spite of this hint, I failed 
entirely to note the affinities of my plant with that of Gomontia 
polyrhiza until after the life history had been fairly well made 
out. 

While the species to which I shall refer as G. lignicola has 
the well-marked characters of the genus, it differs in several 
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distinct particulars from the species hitherto described, 
namely, the original one of Bornet and Flahault, G. polyrhiza 
(Lager.) B. & F.,1 G. codiolifera (Chodat) Wille,? G. arrhiza 
Hariot,? G. Holden Collins, and G. Aegagropilae Acton® 
Chodat casually mentions another species, G. Manziana,® but 
there is no description and no discussion which would enable 
one to judge the character of this plant. Miss Acton states 
that there is no valid reason for separating Foreliella from 
Gomontia, and Foreliella perforans Chodat should be known 
as Gomontia perforans (Chodat) Acton, so perhaps this 
species should likewise be added to the list. 


VEGETATIVE CoNnDITION 


The filaments of G. lignicola, neither in their general ap- 
pearance nor in their habit of growth, closely resemble the 
various species of the genus hitherto described. Except in 
young plants developing directly from zoospores (pl. 13, fig. 4) 
the individual cells are almost constantly cylindrical in form, 
from three to ten times longer than wide. Branching is so 


infrequent as to lead one to suppose the filament to be typi- 
cally simple, although occasionally lateral branches of a few 
cells only may occur. The beginning of such a branch is 
shown in pl. 14, fig. 4. No indication of the rosette arrange- 
ment of branched filaments described for G. polyrhiza was ob- 
served, and the habit of growth precludes any such formation. 

A most striking appearance is produced in the filament by 
the rather common condition of having the most of the chlo- 
rophyll concentrated in the terminal cell. A filament of a dozen 
or more cells, all approximately of the same size and shape, 
will, with the exception of the terminal cell, be so devoid of 
color as to give the appearance of a fungous hypha. Closer 
examination under a high-power objective reveals a thin 
thread-like chloroplast which runs for the length of the cell, 


* Bornet, E., et Flahault, C. H. Soc. Bot. Fr. Bul. 36: CLII. 1889. 
*Chodat, R. Bul. de l’Herb. Boissier 6 : 443. 1898. 

*Hariot, P. Soc. Bot. Fr. Bul. 38: 417. 1891. 

‘Collins, F, S. Erythea 5 : 95. 1897. 

* Acton, E. New Phytol. 15: 102. 1916. 

*Chodat, R. Algues vertes de la Suisse 1: 61. 1902. 
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but the contrast between the brilliant bright green terminal 
cell and the pale, almost colorless, contiguous cells arrests the 
attention at once. If the spore from which the filament has 
arisen be still attached, as is frequently the case, it too may 
retain its brilliant green color, giving the effect of two algal 
cells being held together by a fungal thread (pl. 14, figs. 1, 4, 5). 
That this condition is perfectly normal and not due to any 
parasite or injury to the colorless cells is easily demonstrated 
by watching the formation of new cells as they are cut off 
apically from the original cell. It is as though the full supply 
of chloroplast material for the entire filament were contained 
in the apical cell and only enough supplied to the new cell to 
maintain it. The temptation to speculate upon the possible 
explanation of this phenomenon, which, together with the 
wood-penetrating habit, may be so easily construed as another 
indication of the origin of certain aquatic fungi from algae, 
is resisted in order that those who are more interested in 
this sort of thing may have the entire field to themselves. 

The composition of the cell wall, as well as the cell con- 
tents, is typically Gomontia-like. No reaction for true cellu- 
lose is obtained either from the delicate wall of the young 
cells or the cutinized older and much thickened walls. From 
one to six rather large nuclei may be observed in each cell; 
and these do not seem to be, as suggested by West,! ‘‘due to 
the incipient formation of resting akinetes.’’ A single chlo- 
roplast, which, because of its reticulate and irregular char- 
acter, frequently gives the appearance of numerous disk- 
shaped or elongated color bodies, is present and a varying 
number of pyrenoids can usually be made out. Starch is very 
abundant in the resting cells, but may or may not be detected 
in the actively growing vegetative cells. Protoplasmic con- 
nections between the cells can easily be discerned, particularly 
in those cells practically devoid of chlorophyll (pl. 13, fig. 2). 


SPoRaNGIa 
Except for the absence of ‘‘rhizoids’’ the formation and 
general character of the sporangium of G. lignicola agree well 
* Algae 1: 305. 1916. 
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with the description of G. polyrhiza. Certainly, as Bornet 
and Thuret say, ‘‘Rien de plus variable que la configuration 
des sporanges.’’ No two of the large number observed are 
of the same size or shape, and sporangia formed on the sur- 
face, a not infrequent occurrence, are just as irregular in out- 
line as those produced in the tissue of the wood. The con- 
tents of the sporangium breaks up into zoospores simul- 
taneously and not successively and the spores escape through 
a small hole invariably produced in the tip of one or more 
of the branch-like projections from the main body of the 
sporangium (pl. 14, figs. 2,3). Bornet and Thuret were not 
able to observe zoospore discharge and thought possibly the 
entire sporangium broke up, thus liberating the spores. This 
is not the case in G. lignicola, however. A most satisfactory 
and simple means of obtaining discharging zoospore material 
is to transfer sporangia which have developed on unsub- 
merged parts of the wood. A part of the board which pro- 
jected above the surface of the water but, because of the 
cover on the jar, was constantly in a moist atmosphere, was 
filled with sporangia. If these were removed to a drop of 
water on a slide, zoospores would almost immediately begin 
to be discharged, one at a time, through the minute opening. 
In fact, the best sporangium material was obtained in this 
way, and it would appear that a habitat permitting at least 
semi-aérial conditions is best suited for sporangium forma- 
tion. So far as known, all the other species of Gomontia are 
to be found in situations which may permit either periodical 
or irregular intervals when the plant is not submerged, and 
it seems reasonable to suppose that such a habitat is conducive 
to the formation and discharge of zoospores. 


ZoOsPORES 


In the account of the original species of Gomontia, Bornet 
and Flahault describe the zoospores as having two cilia of 
equal length and of two sizes,—a small one measuring 5X3.5 
» and a larger one 10-125-6 yw. No conjugation, either be- 
tween small ones of the same size or between a large and 
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small one, was observed. The direct germination of the large 
zoospore is, however, described. 

Wille! definitely detected four cilia in zoospores of G. 
polyrhiza. The sporangia from which these came, however, 
can hardly be regarded as typical, since they were only about 
15 » in diameter and but from two to four zoospores were pro- 
duced in a single sporangium. 

The zoospores of no other species have been satisfactorily 
described and various authors have given the number of 
cilia for the genus as either two or four, according as to 
whether they followed Bornet and Flahault or Wille, or as 
in some instances regarding the biciliate spores as gametes - 
and the quadriciliate as true zoospores. 

All of the motile spores seen from the plants of Gomontia 
lignicola possess but two cilia (pl. 13, fig. 3). Because of the 
above described method for obtaining these spores an unusual 
opportunity was afforded to examine zoospores before, dur- 
ing, and after discharge. Thousands were seen and hundreds 
stained with weak iodine, which was sufficient to demonstrate 
the cilia. In no case was there the slightest indication of 
more than two cilia. Neither was there any marked differ- 
ence in size as described for G. polyrhiza. The contents, how- 
ever, of the zoospore of G. lignicola corresponds well with 
that of G. polyrhiza, having the single pyrenoid, a basal 
chloroplast, and the distinct red spot described for that 
species. 

The possibility of Gomontia being one of the genera which 
possess a quadriciliate zoospore and a biciliate gamete has, 
of course, been recognized from the first. There is no ac- 
count, however, of conjugation being seen, and tie existence 
of gametes in Gomontia is based upon analogy rather than 
upon observation. So far as G. lignicola is concerned it can, 
I think, be regarded as highly improbable that gametes occur, 
at least it is certain that the biciliate bodies observed function 
as true zoospores. The fact that at least several hundred spo- 
rangia were from time to time observed discharging zoospores 


* Uber die Zoosporen von Gomontia polyrrhiza (Lagerh.) Born. et Flah. 
Norske Videnskab, Selsk. Skrif. 1906*: 29. 1906. 
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and that the majority of these spores were followed through 
their germination, both in mixed cultures and under control 
conditions, justifies one in the belief that there is no founda- 
tion for the idea that simply because biciliate and quadriciliate 
spores have been recorded in Gomontia those possessing two 
cilia are gametes. 


GERMINATION OF ZOOSPORES 


The germination of the zoospore may occur in one of two 
different ways, there being no visible distinction between 
those which produce a vegetative filament direct and those 
forming resting spores which in the past have erroneously 
been regarded as akinetes or aplanospores. The direct ger- 
mination of a zoospore to produce vegetative cells was ob- 
served by Bornet and Flahault and regularly occurs in G. 
lignicola (pl. 13, fig. 4). Fully as many zoospores fail to ger- 
minate immediately, but after losing their cilia assume a 
spherical form and grow into a large irregular-shaped cell 
which ultimately produces, at from one to several points, vege- 
tative filaments (pl. 14, figs. 1, 5). Although the method of 
forming the mature thallus is, of course, different, this body 
may roughly be likened to the polyhedral cell formed by the zo- 
ospores of Hydrodictyon. The zoospores which develop into 
resting spores, instead of germinating directly, retain the red 
spot for several weeks and the process of growth into a ma- 
ture resting spore is a slow and gradual one. There is al- 
most as much irregularity in the ultimate size and shape of 
the resting spore as th’ re is in the sporangium. Plate 15 gives 
some idea of the great Civersity in form of these spores but 
there is no limit to th» »~ siety which might have been shown, 
since scarcely any two . «2 of the same outline. These spores 
were the cells first found by me in examining the scrapings 
from the pine board, and it must be confessed that even after 
their origin was discovered they were suspiciously remi- 
niseent of certain unicellular grass-greens which have been 
described. 

The resting spores derived from zoospores are brilliantly 
green in color and full of starch. A single pyrenoid is plainly 
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visible in the young cells, but as they become more mature 
no pyrenoids can be observed. Simple staining methods 
showed but one nucleus. Later the cells became so packed 
with chlorophyll and starch that it was not possible without 
sectioning to determine satisfactorily whether or not this 
nucleus divided previous to the actual germination of the 
spore. The wall of the resting spore is always decidedly 
thickened at maturity and various lamellate excrescences and 
protuberances, referred to by other authors as ‘‘rhizoids,’’ 
are not infrequently formed. The spore, after reaching ma- 
ture size, may rest for months or even years. No change in 
nutrient solution or environment seemed to have the slightest 
effect on inducing germination, although almost every con- 
ceivable combination was tried. From time to time certain 
spores, either in pure or mixed cultures, would begin to ger- 
minate and there was no correlation between the results and 
the treatment to which the various cultures had been sub- 
jected. 

The germination of the resting spore may apparently take 
place at any point and usually germ tubes push out at more 
than one place on the surface of the cell. Ordinarily these 
do not appear simultaneously but after a filament of several 
cells has been produced a new filament will start at some other 
point and this may be repeated until as many as four new 
filaments arise from a single spore. The resting spore is 
seemingly inexhaustible, retaining its bright color and abun- 
dant starch content until all the filaments produced are of con- 
siderable length. Then it slowly disintegrates, frequently 
leaving remnants of the old spore wall attached to the basal 
cell of the filament. 


APLANOSPORE OR AKINETE? 


In the original account of G. polyrhiza Bornet and Flahault 
describe what they termed aplanospores. These were about 
4 u in diameter, the size of the small zoospore, and their de- 
velopment into large irregular cells which persisted for a long 
time without change is practically the same as described above 
for the resting spore. In fact there can be no doubt that the 
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resultant body from the so-called aplanospore of Bornet and 
Flahault and that described by me as originating from a zo- 
ospore is the same thing. It will be recalled, however, that 
Bornet and Flahault never saw the discharge of either the 
zoospores or aplanospores, nor did they observe the germina- 
tion of the small zoospores described by them. It would 
therefore seem possible that the so-called aplanospores of 
Bornet and Flahault were nothing but zoospores which had 
come to rest. Plate 13, fig. 5, shows a few zoospores which, 
failing to escape, rounded up and began the development of 
resting spores. These might easily be mistaken for aplano- 
spores. Certainly in all the material of G. lignicola which was 
examined under much more favorable circumstances than was 
possible by Bornet and Flahault, at no time was there the 
slightest indication of the production of an aplanosporangium 
or anything which might be regarded as a true aplanospore. 
Furthermore, in the description of no other species of Go- 
montia is there given any evidence of the existence of aplano- 
spores, their presence in the genus being based apparently 
entirely upon the original account of Bornet and Flahault. 
It seems very doubtful, therefore, that aplanospores exist in 
any species of Gomontia. The authority for West’s! state- 
ment that akinetes are found in Gomontia is apparently based 
upon Chodat’s account of G. codtolifera; at least he cites a 
figure from Chodat as an example of akinete formation. 
Chodat called this figure an example of ‘‘états Codiolum 
deviennent finalement des zoosporanges.’’ It is without doubt 
a resting spore developed from a zoospore, and, so far as 
known, there is no justification for considering akinetes as 
existing in any species of Gomontia. 


Gomontia lignicola Moore, n. sp. 

Type: in Mo. Bot. Gard. Herb. 

Filaments usually simple, rarely branched, not radiating 
from a common center; a single parietal chloroplast much 
reticulated, usually most abundant in apical cell; numerous 
pyrenoids; 1-6 nuclei; mature cells 25-45 yz in width, 100-200 
» in length; zoosporangia typical for the genus; zoospores 

1 Algae 1: 305. 1916. 
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biciliate, 10-12 12-15 4; germination either direct or by pro- 
ducing large irregular-shaped resting spores which germinate 
direct, producing one or more vegetative filaments; no aplano- 
spores or akinetes observed. 

Growing within tissue of wood (yellow pine) submerged in 
fresh water; to be regarded as at least partially aérial in 
habit. Fresh pond on Nashawena, Elizabeth Islands, Massa- 
chusetts. 
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EXPLANATION OF PLATE 


PLATE 13 


All figures are reproduced from camera drawings xX 580. 


Figs. 1 and 2. Terminal and contiguous vegetative cells, showing 
difference in chloroplast, also protoplasmic connection. 


Figs. 3 and 4. Zoospores and direct germination. 
Fig. 5. Zoospores which have come to rest within sporangium. 
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EXPLANATION OF PLATE 


PLATE 14 


All figures are reproduced from camera drawings X 100. 
Figs. 1, 4, and 5. Germinating resting spores, showing vegetative 
filaments. 


Figs. 2 and 3. Sporangia partially empty. 
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EXPLANATION OF PLATE 


PLATE 15 


All figures are reproduced from camera drawings X 580. 


Various stages in development of resting spores from zoospores, as 
well as a few examples of mature resting spores. 
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